HASF (C3orf58) is a novel ligand of the insulin-like growth factor 1 receptor.
We have recently shown that hypoxia and Akt-induced stem cell factor (HASF) protects the heart from ischemia-induced damage and promotes cardiomyocyte proliferation. While we have identified certain signaling pathways responsible for these protective effects, the receptor mediating these effects was unknown. Here, we undertook studies to identify the HASF receptor. A yeast two-hybrid screen identified a partial fragment of insulin-like growth factor 1 receptor (IGF1R) as a binding partner of HASF. Subsequent co-immunoprecipitation experiments showed that HASF bound to full-length IGF1R. Binding assays revealed a high affinity of HASF for IGF1R. The treatment of neonatal ventricular cardiomyocytes with HASF resulted in the phosphorylation of IGF1R and other proteins known to be involved in IGF1R-mediated signaling pathways. HASF-mediated ERK activation was abrogated by IGF1R pharmacological inhibitors and siRNAs that targeted IGF1R. However, siRNA-mediated knockdown of either IGF2R or the insulin receptor had no effect on HASF-induced cell signaling. Additionally, pharmacologic inhibition of IGF1R impeded HASF's ability to induce cardiomyocyte proliferation. Finally, we documented that in vivo deletion of the IGF1R completely abolished the ability of HASF to promote cardiomyocyte proliferation in an overexpression mouse model providing further evidence in vivo that the IGF1R is the functional receptor for HASF.